Introduction
The last two decades have seen a general deterioration of income distribution in most countries around the world and even though the most recent data are not yet all available, all indications are that inequality has increased as a consequence of the 2008 world financial crisis and the following recession. 2 And unlike earlier crises of a global scale, this most recent crisis may have a much more significant impact on the income distribution of OECD countries (Immervoll and Richardson, 2011) . A variety of economic factors, such as increased globalization, corruption and other institutional failures, or demographic trends have been used to attempt to explain the forces driving larger inequalities in market incomes. The main focus of this paper is on the potential role that taxation and public expenditure policies play in general in affecting income distribution, positively or negatively, and to what extent changes in fiscal policies on the tax and expenditure sides of the budget around the world have contributed to slow down an ongoing deterioration of income distribution patterns-or alternatively, they have been conducive to such deterioration.
Over the last several decades there have been changes in the rates and structure of tax systems, as well as, important variation in the level and composition of public expenditures in both developed and developing countries. Our current knowledge of how taxes, transfers and public expenditure programs may affect income distribution has significantly improved on a country by country basis because of all the research effort that has been put in the tax and expenditure incidence literature. 3 Much less research has been conducted on how changes in taxation and public spending trends have actually impacted income distribution trends, especially in developing countries. However, some evidence indicates that fiscal policies do affect income distribution trends. For example, Caminada and Goudwaard (2001) found that in the United Kingdom and the Netherlands, reductions in government spending in social programs making the welfare systems in those countries less generous have been accompanied by sharp increases in income inequality, although the causality has not been proven. Similar powerful effects have 2 The evidence so far on the impact of the financial crisis on income distribution and the poor is reviewed in Cuesta and Martinez-Vazquez (2011) . 3 See Martinez-Vazquez (2008) and Cuesta and Martinez-Vazquez (2011) and the references there for reviews of these literatures.
The Impact of Tax and Expenditure Policies on Income Distribution 3 been attributed to fiscal policies in developing countries, such in the cases of Indonesia (Keuning and Thorbecke, 1989) or Latin America (Ocampo, 1998) . On the other hand, some other authors have found a weak correlation between changes in government spending and income inequality (Schuknecht and Tanzi, 2005; Arjona, Ladaique and Pearson, 2001) or have claimed a general ineffectiveness of tax policy to affect income distribution (Harberger, 2006) .
Clearly, there is at this point a need to better understand what role tax and spending policies have been playing vis-à-vis the changing trends in income distribution. Does the degree of effective tax progressivity play a role in improving income distribution? Does an increased share of revenues from VAT worsen income distribution? Are recent trends in expenditure policies offsetting or reinforcing the effects of changes in taxation on income distribution? These are some of the questions we analyze in depth in this paper using a large panel data set of developed and developing countries covering the period 1970-2006. The challenges we face are significant;
not only it is difficult to come up with good measures of changes in income distribution comparable across countries but also it becomes quite difficult to identify and measure the most salient aspects of tax and expenditure policies as they are expected to impact income distribution.
Despite those difficulties, in our empirical analysis we find significant effects of both taxes and public spending on income distribution when they are considered jointly. These effects generally support the findings in individual country incidence analysis studies. Progressive income taxes, when considered separately, have a positive impact on income distribution, contributing to decreasing inequality, and this effect is more pronounced the higher the degree of progressivity and the higher the share of GDP that is collected with the individual income tax. Corporate income taxes also have a positive effect on income distribution but this effect seems to be eroded away in economies that are very opened or globalized, thus supporting Harberger's (1998) reinterpretation of the incidence of the corporate tax in open as opposed to closed economies. We also generally find, in accordance with individual country incidence analysis studies, that general consumption taxes, excise taxes and customs duties have a negative impact on income distribution.
International Center for Public Policy Working Paper Series
On the expenditure side, we find that higher shares of GDP on social welfare, education, health and housing public expenditures have a positive impact on income distribution, individually and collectively. In terms of the magnitude of the impact, the effects of taxes on income distribution changes tend to be of an equivalent scale to those for public expenditures. This is not necessarily consistent with the existing conventional wisdom of the higher ability of governments to pursue redistributional policies from the expenditure side of the budget as opposed to tax policy side.
However, this is probably reflecting the fact that other public expenditures which are expected to affect positively income distribution are not included in the analysis mainly due to data limitation.
The rest of the paper is organized as follows. In section two we take a preliminary look at the data looking at the trends in income distribution, taxes and selected public expenditures for our sample of 150 countries for 1970 to 2006. In section three we review the literature putting especial focus on regression based studies of the impact of fiscal policies on income distribution.
In section four we develop our empirical approach, with the different specification models and a discussion of the several econometric challenges we face. In section five we discuss the data. In section six we discuss our empirical findings. Section seven concludes.
Trends on income distribution and tax and expenditure policies
The last three and an half decades have seen considerable variation in the levels of income distribution inequality, as measured by the Gini coefficient. Figure 1 shows the evolution of the average Gini coefficient for our entire sample of countries, which is calculated in three different forms: unweighted, weighted by country GDP, and weighted by country population. 4 Although the evolution of the three indexes varies somewhat, especially in the most recent years, two clear trends are apparent in worldwide income inequality. From the earlier 1970s to the middle of the 1980s income inequality decreased by all measures and at rapid pace. After stabilizing in the middle 1980s, inequality rose sharply especially in the early 1990s. 4 There is no clear way to select the best representation of the trend but probably the population weighted index is the most attractive representation since inequality ultimately refers to people (Duncan and Sabirianova Peter, 2008) .
The Impact of Tax and Expenditure Policies on Income Distribution 5 Both unweighted and weighted by GDP, Ginis showed declines in the early 2000s although the population weighted Gini continued to increase. We would expect all inequality measures to show increases after the world financial crisis of 2008 but those data are not yet available for a large number of countries.
Figure 1. Trends in Income Inequality as Measured by Gini Coefficients, 1970-2006
Source: Authors' calculations; World Income Inequality Database V2.0c May 2008 When looking at individual taxes, the overall personal income tax progressivity index 5 has shown a pretty steady decreasing trend over the past 25 years (Figure 2 ). 5 The personal income tax progressivity index is described further below in the data section. Thus, from just a general look at the data, there does not appear to be a major correlation with inequality and personal income tax progressivity. However, the trends for the different taxes measured as "collections as % of GDP" shown in Figure 3 indicate that is there is perhaps a closer general correlation between tax policy and the trend in income inequality. We can see there were significant increases in average tax collections worldwide in 'social security contributions" plus payroll taxes and general consumption taxes (VAT), two taxes that are generally thought to be regressive, for over the 25 year period. 6 The increases are specially pronounced since the late 1980s. In addition, also from the late 1980s we can observe a significant decrease in the importance of personal income tax, the tax that is generally accepted has the largest potential to redistribute income. Any impact of the decline in personal income taxes should have come to reinforce the impact of the general decline in the progressivity index we saw in Figure 2 ; that is, not only did the personal income tax become less important in terms of collections but also it became less progressive. For other taxes, we can also see in Figure 3 a long declining trend over the entire period, but especially so since the early 1990s in customs duties. This tax is generally thought as having a regressive incidence, so the smaller collections in customs duties should have helped reduce income inequality; but, we also must note that this tax is much smaller in terms of GDP than for example social security contributions or general 6 The general incidence of taxes is described in the review of the literature below. In the case of the corporate income tax, collections as a share of GDP have   experienced a rollercoaster ride for the last 25 year, with an increasing swing since the early   1990 . This is a tax that is generally thought to be progressive, although less so, and can be even regressive the higher the degree of openness of the economy; also, this tax is of relative less importance in terms of collections. Last, excise taxes have also been on a bit of a rollercoaster and in the upswing since the early 1990s. Like in the case of general consumption taxes, excises are generally thought to have a regressive incidence. However, their effect varies per country depending on whether or not they are applied to luxury or basic items for the population, and on the consumption preferences of citizens.
As we discuss immediately below in the review of the literature, while taxes are generally thought to have a limited amount of power to impact income distribution, public expenditures are generally thought to have larger potential to affect it. In this paper, we particularly focus on four categories of public expenditures that have a priori significant potential on reducing inequality in the distribution of income: public expenditures on social protection, education, health, and housing, all expressed as "% of GDP." The worldwide trends in these expenditure categories are shown in Figure 4 . The potentially redistributive expenditures on "social protection" have increased steadily since the early 1980s reaching a peak in the early 2000s and then declining slightly in the most recent years. Public expenditures on health also have steadily increased since the 1980s reaching a plateau and then declining slightly in more recent years. On the other hand, public expenditures on education have decreased significantly since the end of the 1980s. Depending on the composition and access of lower income groups to education and health services (for example, primary health which tends to be progressive especially when there is access in poor rural areas versus tertiary hospital services which tends to be regressive) they can also significantly affect inequality in the distribution of income. Since expenditures on public health increased during the period, this should have contributed to decreasing inequality. And because public education expenditures decreased, this should have contributed to increasing income inequality. However, the effect of both health and education expenditures on income distribution depend intrinsically on the intra-sectoral composition of spending in both sectors and the degree of access of the poorest segments of the population to the public services provided. For example, it is expected that primary education benefits the poor provided they can access it and its quality is good, while tertiary education may benefit more the richer segments of society. Similarly accessible primary medical care is expected to benefit the poor relatively more while advance medical care may often be affordable only to richer groups. The fourth category of public expenditures on housing has steadily declined since the mid-1980s with potentially negative effect on income distribution.
Clearly, the discussion above can only be taken as indicative and suggestive of the directions in which tax and public expenditure policies may be correlated with the trends on income inequality. The overall picture would seem to be that the worldwide trends in tax policy have not been conducive to reducing income inequality but, if anything, to increase it. Higher overall reliance on regressive indirect and payroll taxes and a reduced importance and degree of progressivity of personal income taxes tells the story. On the expenditure side, the decline in public housing expenditures but more importantly in education expenditures points toward a negative impact increasing income inequality, while the increased expenditures on social protection services and public health could have had offsetting effects, contributing to reducing inequality. Only careful econometric analysis can help us establish to what extent the increases in public expenditures on health and social protection may have offset those trends and overall helped improve equality in the distribution of income. The econometric analysis is presented in section 4.
Review of the literature

Taxes and income distribution
The interest in the impact of tax structure on income distribution dates back to Meltzer and Richard's (1981) hypothesis that when mean income rises relative to the median income in the income distribution, a majority coalition of those with lower income will tend to support higher taxes, presumably more in the form of direct, and progressive, taxes as opposed to indirect taxes. 7 There is a fairly large applied literature on tax incidence, allocating tax burdens among different income groups according to a conventional set of assumptions about tax shifting. These assumptions in the conventional tax incidence literature include the following: (i) the individual income tax is typically assumed to be progressive; (ii) payroll and social security taxes are typically assumed to be fully shifted to workers and regressive due to the cap on income to structure contributions; (iii) the corporate income tax is typically assumed to be paid by capital owners and therefore progressive , but less so in open economies where the tax gets shifted to immobile factors, mainly labor; (iv) taxes on goods and services, including several forms of sales taxes, value-added taxes, excises taxes, and also customs duties are practically all the time assumed to be shifted forward to consumers, i.e. they are assumed to be regressive, although the exemption and lower rates for basic commodities can reduce the regressivity of value added taxes and excise taxes on luxury items can be highly progressive.
In his seminal paper on incidence of corporate income tax, Harberger (1962) shows that in a closed-economy with two perfectly competitive sectors and fully mobile factors of production, imposing a tax on capital in one sector would cause capital to move from the taxed to the untaxed sector, further causing reallocation of labor among two sectors and changes in factor and output prices. Using elasticities typical for the U.S. economy, Harberger finds that, in these circumstances, capital bears approximately the full burden of the corporate income tax. In his two more recent papers, Harberger (1995 Harberger ( , 2006 revisits the incidence of CIT in an open economy where capital can flow freely across the international borders and finds that, in this case, the burden of a corporate tax is more than fully shifted to labor. To account for this dimension of CIT, we interact CIT variable with globalization index. Our results provide support for Harberger's (1995 Harberger's ( , 2006 findings. In a closed economy, one percentage point increase in share of CIT to GDP reduces income inequality by 0.7 percentage points. However, the more open an economy is, the lower is this negative effect on income inequality -10 points increase in the globalization index reduces negative effect of CIT on income inequality by 0.1 percentage points.
Most of the empirical studies on tax incidence are country-specific studies relying on microsimulation models and computable general equilibrium models. The general conclusion reached in this literature is that the redistributive effects of taxes are weak, especially so for developing countries (Bird and Zolt, 2005; Harberger, 2006; and Martinez-Vazquez, 2008) .
However, some of these papers have found significant effects for large changes in tax structure.
For example, for the United States, Li and Sarte (2004) find that the progressivity change associated with the Tax Reform Act (TRA) of 1986 had a significant effect on income inequality decreasing the Gini coefficient in four percentage points. See also Gravelle (1992) .
There has been less empirical work on the impact of the tax structure on the distribution of income across countries. Weller (2007) data, it has a significantly smaller impact on "true inequality", which they argue is approximated 12 International Center for Public Policy Working Paper Series by consumption-based measures of the Gini coefficient. 9 However, Duncan and Peter (2008) do not take into account the fact that the impact of progressivity on income distribution also depends on the relative importance in GDP of income tax revenues; highly progressive income taxes but with relatively small collections is likely to have less of an impact on income distribution.
Public spending and income distribution
The oldest literature that ties public spending, growth and income distribution is on the Kuznet's (1955) hypothesis on the existence of an inverted U-curve relationship between economic growth and the distribution of income, mainly stating that growth of national income is initially accompanied by increased inequality before the fruits of growth gets more equitably divided in society. However, the hypothesis is vague with respect to the duration of the period during which income distribution should become more skewed nor is explicit about any role that public spending may play in this process. The Kuznet's hypothesis has been tested and researched for a good number of decades with, at best, mixed results. 10
More recent research on public expenditure and income distribution has been concerned with the effectiveness of government policy in improving or at least mitigating the worsening of income distribution. Independently of whether Kuznet's hypothesis holds in its entirety or not, there has been an increasing consensus that economic growth per se may not be sufficient to reduce inequalities already present in the income distribution. As Tanzi and Chu (1992) have argued, without any redistributive government policy, even very large growth rates can fail to achieve any significant reduction in poverty rates and income inequality.
Government policies, specifically expenditure policies, can bear heavily upon the qualitative results of economic growth. It has been also increasingly acknowledged that the nature of economic growth can have discernible impacts in the distribution of income. In particular, contrary to the traditional economic argument that explicit redistributive policies can hamper economic efficiency and growth, 11 it is now widely recognized that redistribution policies, such as in the form of human capital development amongst the poor, actually fosters growth. 12
However, there has been also wide acknowledgement, going as far as Tanzi (1974) , that what in many instances would seemingly be perceived as redistributive government spending may do nothing to improve income inequality and may actually worsen it. This is due to the issue of the difficulty of targeting of distributional expenditure policies which has been discussed buy a number of authors (Aspe and Sigmund, 1984; Aspe, 1993; Birdsall and James, 1993; Gonzalez, 1995; Harberger, 1998; Schwartz and Ter-Minassian, 2000) . It is quite difficult to target the poor with regular education and health spending because, among other reasons, these programs are in many countries located in urban areas thus not directly benefiting the rural poor or even those in the informal settlements in urban areas. Beyond the inherent problems of designing effective redistributive public expenditure programs, other authors have emphasized the role of political economy, and in particular the political clout of certain groups, in effectively controlling the amount of redistribution that actually takes place in any country (Hausmann and Rigobon, 1993; Alesina, 1998) .
Of course, it is to be expected that the quality of targeting makes a big difference in the final outcome. In spite of the caveats above, many education and health spending programs have been found to be equalizing and 'poverty reducing' (Paternostro et al., 2007) . Others have found that infrastructure spending in some developing countries has resulted in large poverty reduction (for 11 The previous 'traditional' wisdom draws heavily from the Keynesian hypothesis about differences in the propensity to save, thus that higher income to the affluent implies higher savings and investment which leads to increases in economic growth; hence, the tradeoff between redistribution and the size of the pie in the macro sense. For example, most recently, Alfranca and Galindo (2003) found for 19 OECD countries that public expenditure positively affects growth and in addition that increased inequality in income distribution also has a positive impact on growth. 12 But it is also widely acknowledged that that there are instances of seemingly redistributive government spending which do nothing to improve income inequality, and may actually worsen it. For example, Gonzalez (1995) found in the cases of public education expenditures in Peru, such public 'merit' good spending was actually benefitting the non-poor and hence exacerbating the extant skewed distribution of income. The poor targeting of distributional expenditure policies is discussed by Harberger (1998). example, Klump and Bonschab, 2004 in the case of Vietnam) but their effects on inequality are unknown. 13 In the recent literature much more emphasis has been placed on the relationships between growth and income distribution (Dollar and Kraay, 2000) , and public spending and growth (Afonso, 2005; Herrera, 2007; Moreno-Dodson, 2008; Bayraktar and Moreno-Dodson, 2010; Day, 2011) .
It is now quite clear that the quantity and quality of growth is affected by public expenditure, and growth in turn affects the distribution of income. Not only that, the nature of growth resulting from the public efforts is also affected by the existing income distribution (Alfranca and Galindo, 2003) .
The actual research in to the direct relationship between public spending and income distribution continues to be much more concentrated on the impact or benefit analysis of particular types of government expenditure on particular income groups (like the poor) instead of the income distribution in general (Martinez-Vazquez, 2008) . Nevertheless, there are a few studies that have focused on the wide impact on income distribution, either for a particular country or in cross country analyses. For example, de Mello and Tiongson (2006) in a cross-country analysis (the sample running from 27 to 56 countries depending on availability of data) of the impact of government spending on income distribution find the overall effects to be un-equalizing. In fact, those countries where redistribution is most needed due to high inequality, they are also less likely to have effective redistributive policies in place. In the case of country studies, for Brazil Clements (1997) similarly finds that government social expenditures have contributed to exacerbate income inequalities. On the contrary, Jao (2000) finds that in the case of Taiwan public expenditures on social assistance and social insurance contributed positively in reducing income inequality. However, a number of developing countries worldwide have implemented conditional cash transfers systems that link spending to actual use of the public service being provided, leading to better impact of government social spending on the poor 14 .
In a recent paper, Boustan et al. (2010) looked at the relationship between government spending and income inequality from exactly the opposite angle. For counties and municipalities in the United States (for 1970-2000) they analyzed the effect of inequality on public spending. They find that as inequality rises (across time and across regions) public spending rises as well. 15 However, those increased expenditures are mainly over police, fire protection, road maintenance, but also schools, while financing has continued to shift from property taxes to other sales and other more regressive taxes. Thus Boustan et al., (2010) conclude that although inequality results in higher spending, tax financing and spending programs as a whole do not contribute to improving income distribution, which fits well into the evidence of a widening income gap in the USA (Smeeding, 2004; Caminada and Goudswaard, 2001). 16 In summary, the literature has focused on the relationships between growth and income distribution, and between public spending and growth. On the relationship between public spending and income distribution, considerable research efforts have mainly concentrated on the impact of particular types of spending on different income classes. Much less research effort has gone into analyzing the effect of the variability of public spending composition on the distribution of income as a whole. No doubt this latter type of research has been hampered by the unavailability of uniform data across countries not only for income distribution itself but also for public spending. Overall, it would seem fair to conclude that the evidence so far suggests that properly targeted public expenditure in social welfare and in human capital formation, such as health and education, has the potential to affect income distribution positively especially when effectively targeted, which unfortunately is proving hard to design and implement.
15 According to their estimates, "average increase in the city-level Gini Coefficient over this period (5 points) leads to a $63 increase in expenditures per resident". 16 For individual country studies on the impact of taxes and transfers on income distribution recent papers include Riihelä et al. (2008) for Finland and Glennerster (2006) and Adam and Browne (2010) for the United Kingdom. In terms of cross-country studies, there are a number of papers that have investigated specific government policies, such as the impact of social transfers in the EU by Heady et al. (2001) . Other studies have focused on the progressivity of the personal income tax (Peter et al., 2009; Wagstaff and van Doorslaer, 2001, Wagstaff et al., 1999) . For previous multi-country comparative study see also Immervoll et al. (2006) .
The interaction of taxes and public spending and income distribution
There has been less research looking at the combined effects of taxes and public expenditures on income distribution. In a recent study for Brazil, Baer and Galvao (2008) found that when the tax and expenditure system are considered together, the system tends to favor the higher income classes. Also, Immervoll and Richardson (2011) recently studied the impact of tax-benefit systems in OECD countries over the last two decades. They focus on inequality trends among 'non-elderly" households and on the role played by the personal income tax and social security taxes paid by employees on the one hand, and cash transfers received, such as unemployment benefits etc, on the other hand. They conclude that even though tax-benefit systems have become more redistributive since the 1980s, that trend has not been large enough to offset the increasing trend in market-income inequality which grew by twice as much as redistribution. In addition, the redistributive strenght of tax-benefit systesm weakned in many OECD countries beween the mid 199os and the mid 2000s. They also conclude that in terms of redistribution strength, direct "benefits" had a much stronger impact on redistribution than personal income taxes and social security contributions, despite the much larger relative size of these taxes in GDP vis-à-vis direct benefits paid. Because of this composition of redistributive tools, redistributive policies in OECD countries have been more effective in closing income gaps at the botom of the income distribution than at the top. In restoring incomes at the bottom of income distribution the most effective policy is to encourage employemnt and earnings growth amongs these groups.
Empirical Estimation Approach
This section discusses the methodology we apply to test the relationship between tax system and expenditure structure, and income inequality. We use a multivariate regression framework to analyze the impact of personal income tax, other taxes, and public expenditures on income distribution. This is a departure from most previous studies, that as we saw in the review of the literature above, use microsimulation techniques to estimate that impact in a country specific context. From the outset we need to be aware that this approach also has limitations. For one, we are limited in the full recognition of within country heterogeneity regarding policy instruments in the tax and expenditure sides, behavioral responses by households and so on. However we are able to account for the impact of most taxes and spending patterns on a large international scale with cross-country comparisons and the evolution overtime of within-country variations in policies and changes in income distribution.
Income inequality is measured here by the Gini coefficient, although of course inequality has many other dimensions. 17 The term "redistribution" is used to mean a reduction in income inequality as measured by the Gini coefficients as the result of government policies controlling for other factors that typically have been identified in the past literature as significant determinants of income distribution. On the side of government policies we consider all direct and indirect taxes, 18 as well as a variety of government expenditures beyond social welfare expenditures. 19 We take a long run view of how tax and expenditure policies may have affected income distribution over a continuum of 30 + years. . Using a multi-country study can be criticized because even though income distribution is affected by a set of common factors across countries, there are many institutions and processes that are particular to each country that cannot be reflected in the variables used in the regression. However, this issue is minimized because in our estimation technique we control for those fixed country effects.
We consider first the tax side alone; the expenditure side alone, and both sides tax and expenditure, and compare how this affects the estimated coefficients. The impact of changes in taxes on income distribution is captured using ratios to GDP. The larger the share of any particular taxes on GDP, the larger the potential impact (positive or negative) on income distribution. 17 We do not take into account other dimensions of inequality broadly defined which are not measured by income. 18 Most studies in contrast have focused on the impact of individual income and social security taxes paid by employees. The rationale to control for the impact of other taxes is that each of them has a different final economic incidence which is expected to affect the final distribution of income. Thus for example, the burden of portion of social security taxes formally paid by employers is widely accepted falls on employees. Sometimes it is argued that consumption taxes are excluded from the analysis because they do not have a direct impact of income. However they do have a direct impact on the level of consumption and our measures of Gini also include Gini measured based on consumption. The inclusion of corporate income taxes is also justified because the final incidence of corporate income tax may be in lowered wages and labor income depending on the final economic incidence of the CIT. 19 For example, public expenditures on health and education have the potential of increasing human capital of lower income groups and therefore reduce income inequality.
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The model
In investigating the impact of tax and expenditure policies on income inequality, we focus on the evolution of the Gini coefficient, which is computed on the basis of income distributions using different concepts of income, including gross income, net income and consumption. This presents some measurement and comparability issues that we can only partially address below.
We are interested in finding out how the tax structure and its progressivity, as well as public spending and a set of other control explanatory variables, have affected the Gini coefficient over time in our sample of countries.
It is almost certain that income inequality in a current year depends on its level(s) in previous
year(s) and a set of variables that is commonly used in the literature to explain income inequality (see Milanovic, 2006; De Gregorio and Lee, 2002; Gupta, Davoodi, & Alonso-Terme, 2002) .
Starting from this assumption, we test the overall hypothesis that both tax and expenditure structures are important determinants of income inequality. Therefore, the model to be estimated has the following form:
In We need to address several econometric problems that may arise in the estimation of equation
(1). First, the variables representing tax instruments and public expenditures in are likely to be endogenous, due to reverse causality-from income inequality to chosen fiscal policy instruments and vice versa. In particular, countries with higher income inequality may choose to rely relatively more on direct taxation and/or public expenditures, and vice versa. As a result, these regressors may be correlated with the error term. This reverse causality between inequality and progressive measures largely based on the median voter model goes back to Meltzer and Richard (1981) and it has been further developed by Persson and Tabellini (1999) and others. It is hypothesized that as income distribution becomes more unequal and skewed, lowering the ratio of median to mean income, a majority of voters in a coalition with the median voter is more likely to vote for higher taxes and greater levels of redistribution. Besides this argument for potential reverse causality, endogeneity may also arise due to omitted variables and measurement error. 20
Time-invariant unobserved country fixed effects may be correlated with the explanatory variables. The fixed effects are contained in the error term in equation (1), which consists of the unobserved country-specific effects, , and the observation-specific errors, ,
.
Third, the presence of the lagged dependent variable is likely to give rise to autocorrelation. Finally, the panel dataset has a relatively short time dimension (T =30) and
relatively larger country dimension (N=150). This causes a potential problem because when the time period is short, the correlation of the lagged dependent variable with the error term, and hence the dynamic panel bias, may be significant. In this case, applying a straightforward fixed effects estimator would not be appropriate (Roodman, 2006) . 20 If the time invariant country characteristics are correlated with the error term, these omitted variables can create an endogeneity bias. The measurement error bias is due to the fact that the progressivity index is after all itself an estimated parameter with large or smaller standard errors. See Duncan and Sabirianova Peter (2008) .
20
To address the endogeneity problem, one would usually choose an instrumental variables approach. However, finding good instruments for all observed types of taxation and public expenditures is a significant challenge. For example Duncan and Sabirianova Peter (2008) address the endogeneity of their progressivity measure by using an instrumental variable corresponding to the progressivity measures from neighboring countries weighted by distance and population. 21 Using OLS is likely to yield biased and inconsistent estimated coefficients
given the presence of heterogeneity among countries. However, using a fixed effects estimation to account for that heterogeneity is questionable given the small variation in the Gini coefficients (the dependent variable) for a significant part of the sample. To address the second, third and fourth potential problems, we use the GMM estimator (Arellano and Bond, 1991) , which was first proposed by (Holtz-Eakin, Newey, and Rosen, 1988) . The difference GMM estimator uses first differences to transform equation (1) into
Because fixed country-specific effects do not vary over time, they disappear by this transformation, solving problem (2). That is, or
The autocorrelation problem is addressed by "instrumenting" the first-differenced lagged dependent variable with its past levels. Also note that the Arellano -Bond estimator is designed for small-T large-N panels. In large-T panels, a shock to the country-specific fixed effect, which appears in the error term, declines with time. Similarly, the correlation of the lagged dependent variable with the error term is insignificant (Roodman, 2006) . On the other hand, if N is small, the cluster-robust standard errors and the Arellano-Bond autocorrelation test may be unreliable.
In these cases, using the Arellano -Bond estimator would not be necessary.
Variables and data
This study uses an unbalanced panel data on 150 developed, developing and transition countries, between 1970 and 2009. The dependent variable, income inequality, is measured by the Gini coefficient. Given low data coverage for Gini coefficients and also, the more surprising, scarcity of data on tax collections and especially public expenditures, the actual number of observations used in each regression is often significantly reduced.
Measuring income inequality
The consumption based Gini coefficients have the advantage that they can be interpreted as being a better approximation of permanent income (Duncan and Sabirianova Peter, 2008) .
Beyond the limitation of measuring inequality in the distribution of income with the Gini coefficient, we also need to acknowledge that in the presence of considerable tax evasion due to informality and unreported income, the changes in observed income are not be necessary the same as those in true income (a point developed also in Duncan and Sabirianova Peter, 2008) .
From the theory and practice of tax incidence we anticipate that progressive personal income taxes should contribute to a more equal distribution of income the more so the larger the PIT revenue collections are as a share of GDP and the higher the progressivity of the PIT. In particular, progressivity is measured as average rate progression up to an income level equivalent to y (where y is a country's per capita GDP), which is a measure of PIT progressivity developed by Peter, Buttrick, and Duncan (2010) . On their formal structure, personal income taxes over the past three decades have experienced a reduction in the number of tax rate brackets, maximum statutory rates and also complexity. These trends are highlighted by the large number of countries that have adopted flat rate PITs, especially in Eastern Europe and the Former Soviet Union countries.
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Measuring income tax progressivity
Here we will use the measure of progressivity developed by Sabirianova Peter et al. (2010) . As these authors point out, progressivity has been measured in the literature by either identifying the top statutory rate in the personal income tax schedule which has obvious limitations given the complexity of most personal income taxes, or in the form of an effective inequality-based index which requires before and after taxation measures of income distribution, or structural progressivity measures which capture changes in in average and marginal rates along the income distribution which do not require information on after-tax outcomes in income distribution (Musgrave and Thin, 1948) . This latter is the approach followed by Sabirianova Peter et al.
(2010). They produce a single, comprehensive measure of PIT progressivity by first deriving average and marginal tax rates along the income distribution (using the country's GDP per capita and its multiples as a comparable income base) and then applying the tax schedule and structure information (standard deductions, personal allowances, tax credits, and so on) to arrive at the taxes due and the marginal and average effective tax rates.
Variables of Interest: Taxes and Public Expenditures
As this study investigates the effect of government tax and expenditure policy on income inequality, our variables of interest are individual tax instruments and certain types of public expenditures. We discuss first the separate tax instruments. Here, our ex ante expectations of the impact of each tax on income inequality is based on what is generally accepted in the tax incidence literature (Martinez-Vazquez, 2008) .
Personal income taxes generally are assumed to be progressive, contributing to lower income inequality. However, not all personal income taxes are created equal in terms of their structure and resulting overall level of progressivity, thus to identify the impact of the PIT on income inequality it becomes very important to observe its level of progressivity. For that reason, we interact the personal income tax variable with a personal income tax progressivity measure derived by Peter, Buttrick and Duncan (2010) .
In the case of corporate income taxes, the conventional wisdom on its incidence is much more controversial. To the extent that the tax falls on capital income recipients, the CIT is a progressive tax. However, with high capital mobility and globalization, a higher share of its tax burden will tend to fall on internationally less mobile factors of production, namely labor. To allow for this difference in final incidence, the CIT variable is interacted with an index of globalization for each country, which is discussed further below. The more open the economy the higher share of the CIT that would fall on labor income making this tax less progressive.
While PIT can be progressive, social security contributions and payroll taxes can be regressive, i.e. representing a larger part of pretax income for low income workers. Social security contributions and payroll taxes are commonly shared between employees and employers.
However, it is commonly accepted in tax incidence theory that employers tend to almost entirely shift the burden to employees in form of lower wages. And unlike the case of the PIT and CIT, social security contributions and payroll taxes are generally thought as not being progressive and possibly regressive because in most cases contributions are capped with income, so the overall burden or average rate tends to decreases with income.
As indirect taxes are ultimately paid by consumers, and lower income groups spend a higher share of their incomes, relatively higher reliance on general sales taxes, excises and/or customs duties is generally expected to result in higher real income inequality. However, the most important of indirect tax sources, the general consumption tax or value-added tax (VAT) can be designed with some features (exemption of basic commodities, lower rates, and so on) that can significantly mitigate the regressivity of this tax. To allow for differences on the impact of the VAT and other indirect taxes on inequality we introduce each of these taxes separately in the regressions. We must note also that among excise taxes, there are some that can be highly regressive (e.g., a tax on kerosene fuel, used mostly by poor households in developing countries) or quite progressive (e.g., surtaxes on some luxury items mostly consumed by high income households). Unfortunately the data we have does not allow us to differentiate among the different excises.
On the public expenditure side, we focus on four important types of public expenditures (by functional classification) which can be expected to have a significant impact on reducing inequality; namely, social protection, education, health, and housing expenditure. As in case of 24 International Center for Public Policy Working Paper Series taxes, expenditures are too expressed as a percentage of GDP. These four types of expenditure have functions that target households and individuals in order to improve their welfare. The logic is that the higher the ratio of GDP that is dedicated to these different types of expenditures, the more likely income distribution will improve. This will be so in terms of market income (gross and net) for higher expenditures on human capital creation services such as health and education and on social welfare expenditures having to do with income protection and maintenance programs. In the case of other public expenditures, such as housing, they may also have a positive impact on equality, especially when this is measured in terms of the distribution of consumption.
It is very likely that within each of these aggregate categories of spending, incidence of subcategories would vary, so it would be ideal to observe more disaggregated categories of public spending. Ideally, the data should identify under social protection those programs that have the highest impact on inequality, such as cash transfers programs to the unemployed or elderly as well as income tax credits or transfers to low income households. Unfortunately, at this point data with such level of disaggregation does not exist at the international level.
Similarly, it would be very desirable to have disaggregated information on expenditures on education and health. While spending on tertiary or college education tends to be regressive spending in primary education, especially in rural areas tends to much more progressive; similarly spending on primary health programs is generally expected to be much more progressive than spending on hospitalization programs. But again, unfortunately, internationally comparable disaggregated data on these forms of public spending are not available. For our analysis, therefore we are forced to employ the aggregate categories of expenditures measured as percent of GDP. Even though these variables are subject to observation error-induced by the level of aggregation--, we are hopeful they still can tell an interesting story. We anticipate all four types of expenditures to have a positive effect on income equality.
Control Variables
To avoid specification biases in our estimates of the impact of tax and spending patterns on income inequality it is important that in the regressions we account for the relevant economic and social determinants of income distribution consistently found in the previous literature on Milanovic, 2006; De Gregorio and Lee, 2002; Gupta, Davoodi, & Alonso-Terme, 2002) . These control variables generally consider changes in labor supply, labor demand, and an assortment of institutional changes. For example depending on how welfare and social security programs work, they may adapt to reduce inequalities as the level of unemployment increases, although not enough to offset the decrease in market income for the unemployed. Factors affecting labor supply include population size, age structure, and education attainment. On the labor demand size, important factors include technological change, international trade and outsourcing. Finally, the quality of institutions is very important because it affects the impact of changes in the labor market. For example, high political corruption allows certain interest groups to influence policy-makers to implement policies that do not necessarily benefit low-income groups. In addition, the size of government also matters. Larger governments may be more able to meet the demands of low-income households and individuals through different social programs. More specifically, the control variables we include in the regressions are described in the following paragraphs.
The population growth rate is expected to have positive effect on income inequality as faster growing societies experience faster growing demand for public services and increased difficulties of governments to provide those services; at the same time market earnings are expected to be more diverse. Moreover, faster growing population likely leads to an increase in the ratio of profits and rents to labor earnings. Since income from profits and rents is less equally distributed than labor income (Kuznets, 1963) , faster growing population may lead to less equally distributed income (Boulier, 1975) .
Income distribution in a country also depends on the age structure. (Von Weizsacker, 1989) . Having in mind that in most countries elderly represent significant group of voters, it is likely that politicians, whose objective is maximizing number of votes, would implement government programs that would benefit elderly, resulting in lower income inequality.
Another important component of income inequality is level of education of individuals. There is a large literature on the effect of education on income inequality which can be divided into two groups; namely, on the one side are studies that find that more unequal education distribution implies more income inequality (the so-called "composition" effect), and on the other side are studies that find that a higher average education level leads to less income inequality (the "compression" effect) (Knight & Sabot, 1983) . In order to account for this effect, we include a variable measuring the average number of years of schooling in country in year . Higher level of education is assumed to increase disposable income to households and individuals, and potentially reduce income inequality.
Similarly, higher unemployment rate is associated with many economic changes that have important consequences for income distribution. Literature suggests that higher unemployments increases inequality of income and welfare because unemployment risks are higher among lowincome earners (Bjorklung, 1991) . Unemployment reduces the ability of people to earn income and achieve standard of living, potentially leading to higher income inequality. On the other hand, economic development measured by GDP per capita growth rate implies higher disposable income per capita and per household, and may be associated with lower income inequality, although this is not necessarily the case because different inequality patterns can hide behind the same GDP per capita growth ratios .
We also introduce two institutional variables. First, there has been an intense debate in recent years about the effect of globalization on the distribution of income. Studies like WEO (2007) The Impact of Tax and Expenditure Policies on Income Distribution 27 find that globalization has been one of the factors that have negatively affected labor income in advanced economies therefore becoming an important factor behind increased inequality. In order to capture this dimension of income inequality, we use the KOF index of globalization (Dreher, 2006; updated Dreher, Noel, and Martens, 2008) , which takes values between zero and hundred (higher values denote greater globalization). The globalization index takes into account actual economic flows (e.g. trade, stock of FDI), economic restrictions (e.g. import barriers, tariff rates), data on information flows (e.g. internet users, trade in newspapers), data on personal contact (e.g. telephone traffic, international tourism), and data on cultural proximity.
Second, in order to control for the quality of overall governance and efficiency of the public sector we control for the level of corruption. There have not been many studies on the impact of corruption on income inequality. Those few papers that do investigate this relationship find that corruption increases income inequality, mostly by reducing economic growth (Gupta et al. 2002) . We can also reasonably assume that high levels of corruption are correlated with tax evasion, which is more likely to make the true distribution of income more unequal (as in Duncan and Sabirianova Peter, 2008) We measure corruption with the ICRG's assessment of corruption within the political system and it is expected to lead to increased inequality because such corruption distorts the economic and financial environment and affects people's ability to earn income and achieve reasonable standards of living. Finally, we control for the size of government as a proxy for the ability of governments to respond to the demands of lower income households and individuals.
By looking at the impact of all taxes (and not only personal income taxes and social contributions as in Immervoll and Richardson, 2011 ) and many different categories of expenditures (and not just direct cash transfers to the non elderly as for example in Immervoll and Richardson (2011)), the scope of this study goes beyond what has been done in the previous literature. But what we gain in completeness by looking at all taxes and several expenditures, we lose in detail for being able to identify for example individual cash transfer programs.
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Empirical Findings
As mentioned above, our empirical analysis consists of three parts. In the first part we focus our analysis only on the tax structure and its effect on income inequality. In the second part our interest is to investigate distributional effect of different types of public expenditures. Finally, in the third part we combine both tax instruments and types of public spending and evaluate their joint effect on income inequality.
Taxation and Income Inequality
Table 1 below presents the results obtained from estimating model (1) when only tax variables are included in the analysis along with the other control variables. Column (1) presents the benchmark results obtained by including only control variables. Most of the control variables are statistically significant and have the predicted sign as discussed above. First, our results provide support to the hypothesis that demographic changes affect income inequality. Faster growing countries, as expected, seem to experience larger income inequality, which corresponds to the findings in the literature. However, we do not limit our analysis only on observing population growth, but also other aspects of population dynamics. More precisely, we consider the effect of age structure in terms of young-and old-age dependency ratios and provide some support to the hypothesis that these two groups of dependent population have the opposite effect on income inequality. Furthermore, as suggested by the large literature on education and income inequality, higher average education level implies more equal income distribution. Similarly, we provide support to the hypothesis that a higher unemployment rate increases inequality in income distribution. Furthermore, our results on the effect of globalization and corruption are consistent with findings from the literature which suggests that higher globalization and corruption increase income inequality. Finally, we find that countries with larger governments have more equal income distribution, due to their ability to respond better to the needs of the population. Columns
(2)-(7) of Table 1 present the results obtained by individually including each alternative tax instruments in equation (1).
As the results in column (2) suggest, PIT has the expected positive effect on income inequality, and this effect increases with more progressive tax structure, even though the economic effect is not very large. For example, with zero progressivity of PIT, one percentage point increase in the share of PIT to GDP results in a 0.1 percentage point reduction in income inequality. In addition, one percentage point increase in PIT progressivity increases the negative effect of PIT on income inequality by 0.005 percentage points.
Column (3) presents the results obtained by focusing only on the effect of CIT on income inequality.
Theory on the incidence of social security contributions and payroll taxes suggests that imposing these types of taxes results in a combination of lower real wages and higher unemployment rates.
While these taxes are commonly levied equally between employers and employees, there is a broad consensus among economists that they are mostly shifted to employees in form of low wages, ultimately resulting in increased income inequality. Results on column 4 in Table 1 provide support to this hypothesis -an increase of one percentage point in the share of social security taxes leads to an increase in income inequality by 0.7 percentage points.
The common perception regarding the general sales tax--GST (or VAT)--is that is regressive because poorer households spend a greater share of their income on consumption, so they are likely to pay higher average tax relative to the higher income households. However, not much empirical work has been done so far testing this general conjecture. The results obtained in column 5 of Table 1 provide support to that hypothesis. Our results suggest that an increase of one percentage point in the share of GST in GDP increases income inequality by around 0.5 percentage points. As we have commented above, all other types of indirect taxes, excises and customs duties may be regressive. Our results in columns 6 and 7 provide only weak support to this hypothesis with estimated coefficient being positive but not statistically significant, probably reflecting the composition of such taxes.
Finally, in column 8 of Table 1 we present the results obtained by estimating model (1) when all tax instruments are included, but still without taking into account public spending. Most of the estimated coefficients keep their expected sign, but some of them lose statistical significance, which may be explained by a significant reduction of the sample size when all tax instruments are included (sample size reduces by 32 percent when all tax instruments are included). In
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International Center for Public Policy Working Paper Series particular, the estimated coefficient CIT and the interaction term of CIT and globalization remain statistically significant. The estimated coefficients for PIT and the interaction term of PIT and PIT progressivity are also jointly significant at 5 percent significance level. Moreover, all tax variables are jointly significant at 1 percent significance level.
In summary, the results in Table 1 show --as far as we know for the first time in the literature--, in a rich multi-country panel context the validation of most of the conventional conclusions on the final economic incidence of different taxes, which typically have been applied and tested in the context of static country-case studies. 22 22 As we have seen some recent papers, such as Duncan and Sabirianova Peter (2008) have examined the impact of a one single tax, the PIT. Our results for progressivity are similar to those they obtain. However, in our regressions we anchor the progressivity index with the relative importance of PIT collections in GDP while Duncan and Sabirianova Peter (2008) do not. But clearly the ability of a highly progressive PIT to redistribute income depends also on the size of its collections relative to GDP. 
Public Spending and Income Inequality
We turn now to the results obtained on the effect of public spending on income inequality. As we already explained above, we focus on four types of social spending; namely, social protection expenditures, expenditures on education, health, and housing. As in case of taxation, here also we first estimate the model (1) Table 2 are jointly significant at the 1 percent significance level.
In summary, in spite of the high level of aggregation with which we measure the four categories of "redistributional expenditures" we find in agreement with the previous literature that, overall, they contribute to reduce income inequality. Also note that in general, as has been previously found in country-case studies, dollar per dollar fiscal tools in the expenditure side of the budget tend to be more effective than redistributive measures in the revenue side of the budget. For example, using personal income tax to redistribute income would result in lower reduction in income inequality than relying on any type observed social expenditures On the other hand, corporate income tax shows to be close to an equally effective tool of income inequality reduction as some forms of government spending. However, using heavily corporate income tax as a tool of income redistribution has a drawback because as soon as capital is able to leave the country and avoid taxation, the burden of corporate income tax falls on labor leading to the opposite than planned effect of such a policy.
A third option would be to reduce taxation on consumption. However, consumption taxes constitute a very important component of government revenues, especially in developing countries where the formal tax base is not well established and using indirect taxes is very important for collecting sufficient amount of government revenues. On the other hand, using any type of observed social expenditures shows to be effective in the reduction of income inequality.
For example revenue neutral combination of one percentage point increase in the collection of general sales tax to GDP and equal increase in housing expenditures would result in a reduction of income inequality of 0.3 percentage points. 
Table2. Expenditures and Income Inequality
Conclusion
In this paper we have examined the impact of taxes and some types of public expenditures on income distribution using a large panel data set of 150 countries over a period of over a quarter century . In our empirical analysis, we find significant effects of both taxes and public spending on the Gini coefficient. On the taxation side, our results generally support the findings in previous individual country incidence analysis studies. Progressive personal income taxes have a positive impact on income distribution, contributing to decreasing inequality, and this effect is more pronounced the higher the degree of progressivity and the higher the share of GDP that is collected with the individual income taxes. Corporate income taxes also have a positive effect on income distribution but this effect is eroded away with the degree of globalization or openness. General consumption taxes, excise taxes, and customs duties have a negative impact on income distribution. On the expenditure side, we find that higher shares of GDP on social welfare, education, health, and housing public expenditures have a positive impact on income distribution, individually and collectively.
In terms of the magnitude of the impact of these fiscal policy instruments, both taxes and expenditures, on income distribution, it is estimated as a combination of the estimated marginal effects of each fiscal instrument and the actual change in policy in the use of that fiscal instrument. Thus, even though a particular instrument may be relatively ineffective-having a relatively small marginal impact-this may be more than offset by a large change in the use of that instrument, and vice versa. Table 4 summarizes the final effects for each fiscal instrument taking into account our best estimates of the marginal effects (in Tables 1 and 2) and allowing a change in the usage of the instruments that is equal to the overall change between 1990 and 2005. The results are clearly general averages for a large number of countries and for a long period of time. However, we believe they are good summary indicators of the overall effects of fiscal policies on income distribution trends worldwide. Despite the fact that personal income taxes are progressive, the significant decreases in personal income tax collections as % of GDP accompanied by the overall reduction in the index of progressivity of these taxes led to a relatively minor increase in overall income inequality of 0.04 in the Gini coefficient.
On the other hand, corporate income taxes, which also result as being generally progressive, increased in size and, despite the increase in overall globalization -which tends to decrease the progressivity of this tax-, the overall result was a contribution to reducing income inequality by 0.13 of the Gini coefficient.
The significant increases in the sizes of social security contributions and payroll taxes, and general consumption taxes-both being generally regressive--led to much larger increases in income inequality, of 0.70 and 1.03 of the Gini coefficient, respectively. From a policy perspective, we can observe that taxes and public expenditures policies cannot be identified as strictly substitute or complementary instruments toward redistribution goals. 23 For both taxes and expenditures the use of instruments was mixed; some contributed to decreasing inequality and some had the opposite effect. 23 This question has been addressed by Bahl et al. (2002) at the state level in the United States. Similarly, our results would not lead us to conclude that expenditure policies have been more effective overall than taxes in affecting income distribution, although this result needs to be interpreted with caution because only a few public spending categories have been selected. And finally, also from the perspective of a policy maker, it is clear that the overall impact of fiscal policy as a whole has been quite limited. Over the 1990-2005 period, the net effect of tax policies was to increase inequality by 1.53 of the Gini while the impact of expenditure policies was to decrease inequality by 0.97 of the Gini.
Of course, we must be mindful that income redistribution is not the only objective of fiscal policy design. Besides collecting revenues, tax and expenditure policies have an impact on macroeconomic stability as well as the efficient allocation of resources and economic growth.
Even beyond that, in a globalize world, fiscal policy affects the overall competitiveness of a country, attracting or discouraging foreign investors. However, based on our results, its potential to drastically affect the Gini coefficient and change income distribution patterns should not be overestimated.
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